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ࡼ࠺࡞ศᏊࡢ୍ࡘ࡟ Olig 㑇ఏᏊࣇ࢓࣑࣮ࣜࡀ࠶ࡿࠋࡇࢀࡣࠊbHLH-DNA ⤖ྜࢻ࣓࢖
ࣥࢆᣦᶆ࡜ࡋ࡚ࢹ࣮ࢱ࣮࣋ࢫࢧ࣮ࢳࡸ PCR࡟ࡼࡾ༢㞳࣭ྠᐃࡉࢀࡓࡶࡢ࡛࠶ࡿ(Lu et 
al., 2000; Takebayashi et al., 2000; Zhou et al., 2000)ࠋࡇࡢ࠺ࡕ Olig2ࡣᙜึࠊࢯࢽࢵࢡ࣊
ࢵࢪ࣍ࢵࢢ࡟ㄏᑟࡉࢀࡿ࢜ࣜࢦࢹࣥࢻࣟࢧ࢖ࢺ⣔㆕⣽⬊࡟≉␗ⓗ࡞㌿෗ᅉᏊ࡜ࡋ࡚ሗ
࿌ࡉࢀࠊࡑࡢᚋࣀࢵࢡ࢔࢘ࢺ࣐࢘ࢫࡢ⾲⌧ᆺ࠿ࡽ࢜ࣜࢦࢹࣥࢻࣟࢧ࢖ࢺ࡜⬨㧊ࡢయᛶ
㐠ືࢽ࣮ࣗࣟࣥࡢศ໬࡟ᚲ㡲ࡢ㌿෗ᅉᏊ࡛࠶ࡿࡇ࡜ࡀ᫂ࡽ࠿࡟ࡉࢀࡓ(Lu et al., 2002; 
Takebayashi et al., 2002; Zhou and Anderson, 2002)ࠋࡉࡽ࡟ࠊOlig2ࡢࣜࣥ㓟໬ࡀࢽ࣮ࣗࣟ


























(Richardson et al., 2000; Zhou and Anderson, 2002)ࠋ⬨㧊ࡢ⫼⭡㍈᪉ྥࡢࢻ࣓࢖ࣥࡣࠊࡇ
ࡢࡼ࠺࡞㌿෗ᅉᏊࡢ┦஫ᢚไస⏝࡟ࡼࡾᙧᡂࡉࢀࠊ඲㒊࡛ 11࡟ศࡅࡽࢀ࡚࠸ࡿ(Helms 
and Johnson, 2003; Wilson and Maden, 2005)ࠋࡇࡢࡼ࠺࡞㌿෗ᅉᏊࡢࣀࢵࢡ࢔࢘ࢺ࣐࢘ࢫ
࡛ࡣࠊ┦஫ᢚไࡀ࡞ࡃ࡞ࡿࡓࡵࢻ࣓࢖ࣥᵓ㐀ࡀḞኻࡍࡿ࡜࡜ࡶ࡟㞄᥋ࡍࡿ㡿ᇦࡀᣑ኱
ࡍࡿࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿࠋOlig2࡟࠾࠸࡚ࡶࠊࡑࡢࣀࢵࢡ࢔࢘ࢺ࣐࢘ࢫ࡛ࡣࠊpMNࢻ
࣓࢖ࣥࡢ⫼ഃ࡟㞄᥋ࡍࡿ Irx3㝧ᛶࢻ࣓࢖ࣥࡀ⭡ഃ᪉ྥ࡟ᗈࡀࡿ㸦ᅗ 1㸧(Lu et al., 2002; 
Takebayashi et al., 2002; Zhou and Anderson, 2002)ࠋ  
 
III㸬㛫⬻ᙧᡂ࡟࠾ࡅࡿOlig2ࡢᶵ⬟(Ono et al., 2014) 
㸦㸯㸧Olig2࡟ࡼࡿ Prethalamusࡢᙧᡂ 
Olig2 ࡣ⬨㧊௨እࡢ㡿ᇦ࡛ࡶⓎ⏕ࡢึᮇ࡟ࡣ㡿ᇦ≉␗ⓗⓎ⌧ࡀぢࡽࢀࠊ๓⬻࡛ࡣ⤊
⬻⭡ഃ㒊ࡢෆഃ⥺᮲యཎᇶ(medial ganglionic eminence, MGE)ࡸ㛫⬻ࡢ⭡ഃどᗋ
㸦prethalamus㸧࡜どᗋୗ㒊ᚋ㒊࡛Ⓨ⌧ࡋ࡚࠸ࡿ(Takebayashi et al., 2000; Ono et al., 2008)ࠋ
ࡇࢀࡽࡢ㡿ᇦ࡟㛵ࡋ࡚ࡣ Olig2 Ḟᦆ࣐࢘ࢫ࡛ࡢ⾲⌧ᆺࡀࡇࢀࡲ࡛ሗ࿌ࡉࢀ࡚࠾ࡽࡎࠊ
 
ᅗ䠍㻌 ⬨㧊⬻ᐊᒙ䛻䛚䛡䜛䝗䝯䜲䞁ᵓ㐀䛸 Irx3䚸Olig2䛾┦஫స⏝ 
Ⓨ⏕ᮇ䛾⬨㧊⬻ᐊᒙ䛿㌿෗ᅉᏊ䛾Ⓨ⌧䛛䜙⫼⭡㍈᪉ྥ䛻 11 䛾䝗䝯䜲䞁䛻ศ䛡䜙䜜䜛䚹






ศ໬ࡸ኱⬻⓶㉁ࡢࢢࣜ࢔⣽⬊ศ໬࡟࠾ࡅࡿᶵ⬟ࢆሗ࿌ࡋ࡚ࡁࡓ(Furusho et al., 2006; 
Ono et al., 2008; Ono et al., 2009)୍ࠋ ᪉࡛ࠊMGEࡸ prethalamus࡞࡝ࡢ๓⬻࡛ࡢᶵ⬟ࡣ୙













㹼E15.5㸧ࢆヲ⣽࡟ㄪ࡭ࡓ(Ono et al., 2014)ࠋPrthalamusࡣᡂయ⬻࡛ࡣどᗋ⥙ᵝ᰾㸦thalamic 
reticular nucleus, TRN㸧࡟ศ໬ࡋࠊOlig2⣔㆕⣽⬊ࡣ GABAࢽ࣮ࣗࣟࣥ࡟ศ໬ࡍࡿ(Ono 
et al., 2008)ࠋⓎ⏕୰ᮇࡢ prethalamusࡢ⣽⬊ࡣࠊ⬻ᐊᒙ࡛ Olig2ࢆⓎ⌧ࡋࠊእዓᒙ࡛ࡣ






ഃ࡟㞄᥋ࡍࡿどᗋ㝯㉳㸦thalamic eminence㸧࡛㌿෗ᅉᏊ Tbr1ࠊTbr2(Puelles, 2001)ࡸ࢝
















500μm䠊Ono et al., 2014 䜘䜚ᨵኚ㻌  
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㛫⬻࡟࠾࠸࡚ࡶ Olig2 ⣔㆕⣽⬊ࡀ Olig2 ࡢᶵ⬟Ḟᦆ࡟ࡼࡾ㐠࿨㌿᥮ࡍࡿ࡜࠸࠺ࡇ࡜ࡀ
ண᝿ࡉࢀࡿࠋࡑࡇ࡛ࠊᮏ᮶ Olig2 ࢆⓎ⌧ࡍ࡭ࡁ⣽⬊ࡀ Olig2 ࢆḞᦆࡋࡓሙྜ࡟࡝ࡢࡼ
࠺࡞⣽⬊㐠࿨ࢆ࡜ࡿ࠿ࢆㄪ࡭ࡓࠋOlig2 ࣀࢵࢡ࢔࢘ࢺ࣐࢘ࢫࡢ Olig2 㑇ఏᏊᗙ࡟ࡣ




ࢼ࣮ࢮࡢస⏝࡛ษࡾฟࡉࢀࡿ(Gotoh and Ono, 2013)ࠋࡇࢀࢆ฼⏝ࡋ࡚ࠊOlig2-CreER࣐
࢘ࢫ࡜ flox࣏࣮ࣞࢱ࣮࣐࢘ࢫ㸦loxP㓄ิ࡛ᣳࡲࢀࡓ୰࡟ stop codonࡀ࠶ࡾࡑࡢ 3’ୗὶ
ഃ࡟࣏࣮ࣞࢱ࣮㑇ఏᏊࢆࡶࡘ࣐࢘ࢫ; (Nakahira et al., 2006)㸧ࢆ஺㓄ࡉࡏ࡚ࠊ᫬ᮇ≉␗ⓗ
࡟ Olig2 㝧ᛶ⣽⬊ࢆỌ⥆ⓗᶆ㆑ࡍࡿࡇ࡜ࡀ࡛ࡁࡿ (Masahira et al., 2006)ࠋ





































ࡓࡶࡢ࡜⪃࠼ࡽࢀࡿࠋ⬨㧊࡛ࡣ Irx3ࡸ Nkx2.2ࠊPax6࡞࡝ࡀ Olig2࡜ࡢቃ⏺ᙧᡂ࡟స⏝
ࡍࡿ㌿෗ᅉᏊ࡜ࡋ࡚▱ࡽࢀ࡚࠸ࡿࠋ㛫⬻࡟࠾࠸࡚ࡶࠊOlig2ࡢḞᦆ࡟ࡼࡾࠊOlig2㝧ᛶ
㡿ᇦࡀ⊃ࡃ࡞ࡾ୍᪉࡛どᗋ㝯㉳ࡀᣑ኱ࡍࡿࠋどᗋ㝯㉳ࡢ࣐࣮࣮࢝ࡢ࠺ࡕ Tbr1 ࡜ Tbr2
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